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Discrete Volrex Method: The fluid motion and flow on the body are
Model approximated using vortex blobs.

Free boundary vortex
Boundary vortex (detached boundary vortex)

» Direction of wave propagation "
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Undulatory Locomotion Fluid Dynamics V("’) ‘ * 7‘5: Position of free boundary vortex

<= Direction of motion
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V(r)= ZLJ(’I‘—T‘)-FZLJ(T—T,CF)
= 27|r —r;|? g = 2mlr — rf2

Particle-damper-spring system Discrete Vortex Method /) (|
(Sundae, et al. 2012[4]) (lima, et al.2000[3]) T was determined according to , -
. L. Slip condition
the slip boundary condition and V@) = o
Interaction Kelvin’s theorem. Yi
Kelvm s theorem
Z T+ Zrk =0
ructural P AP, = Vf—+—2rk
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Spring
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@7 : Position of particle i |. Predefined undulating motion control

. t .
Mid f adj | Lt N : _
o 1'1 idpoint of adjacent particles Tt 91 — Asin ¢i , ¢2 = w
T A Initial Condition
¢; =2mn(l —i/N)
Newton’s equation of motion
m;v; = F; L
ze F;S LRy pts | ptd pp g 2. Curvature Derivative Control
Spring Damping Spring Damping 91\7 _ Asin (;51 ¢z =w (l:1)
Link Torsion ’ 0,1 (otherwise)
Force from torsional spring
Ti — Ti—1 ~ Ti+1 — Ti ~
FI@ — _ i— 4+ i+ zni+1
I liy1 7i = K(0io1 — 0;
Torque : 7; = —k(0; — O) (Date, et al. 2001 [6])
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Pressure force acting on i-th link
is calculated by pressure difference

F! = APlLin;

AP =Pl -Pf BOBROHED E S —KUFRED S, REDTLDWENICH < - DRMEDIIAEA D = X
FY ~ L7z, KDFEMICETL TV FETHS.

Averaged force acting on i-th particle
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